Right: A multinational team of researchers has
detected low-energy solar neutrinos—subatomic
particles produced in the core of the sun—and
measured in real-time the rate the particles hit our
planet. The researchers also obtained fresh evidence
that neutrinos oscillate (transform from one state to
another) before arriving at Earth, adding weight to
present theories about the nature of neutrinos and
the inner workings of the sun and other stars. These
are the first results from the Borexino detector, shown
here, an international collaboration comprised of
more than 100 researchers, including NSF-supported
investigators at Princeton University and Virginia
Polytechnic Institute and State University. These
scientists have operated the Borexino experiment
in one of the deepest laboratories in the world,
the Gran Sasso Laboratory of the Italian National
Institute of Nuclear Physics (INFN). The 18-meter
(59-foot) diameter Borexino detector lies more than
a kilometer (almost a mile) underground. The depth
blocks out cosmic rays and other radiation sources
that could create additional background signals.
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#* Sierra Negra, an active volcano in

N " the Galapagos Archipelago, displays

remarkable behavior that discloses
how magma fills up and is stored in shallow reservoirs
in Earth's crust. A team of NSF-funded researchers
used a network of Global Positioning System (GPS)
monitors to measure the deflection of Earth's surface
when magma becomes pressurized as it rises from
great depths. Between 2002 and 2005, the top of the
volcano—one of five volcanoes on Isabela Island—
bulged almost a meter. When the volcano erupted
in 2005, the GPS readings revealed that pressure
beneath the surface began to build up again within
20 seconds of an eruption. The GPS measurements
provide scientists with a greater understanding of
volcanic activity and can help researchers better
predict new eruptions, which, in turn, will lead
to improved early warning systems. This project
also demonstrates how international and national
scientific partnerships add to the understanding of
fundamental natural processes, while promoting the
broader education of students in the United States
and around the world.
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